TO THE EDITOR
L-Asparaginase (ASP) plays a well-established role in the treatment of children with acute lymphoblastic leukemia (ALL). ASP is postulated to exert its antitumor activity by hydrolyzing asparagine (Asn) to aspartic acid and ammonia, thereby depleting the leukemic cells from Asn, leading to impaired protein synthesis and leukemic cell death. ASP may Pharmacokinetics and pharmacodynamics of PEG-ASP are not well characterized in the cerebrospinal fluid (CSF). The ASP activity in the CSF is less than 1% of the corresponding plasma activity using native E. coli-ASP. Yet, ASP is believed to play a role in the prevention of meningeal leukemia probably by depleting the pool of Asn in the CSF. It is not known whether an incomplete depletion of Asn in the CSF results in a suboptimal antileukemic effect. In Rhesus monkeys and in a number of adult patients, Riccardi et al 3 demonstrated that, after native E. coli-ASP, CSF-Asn levels were depleted to o0.2 mM. Several groups showed that a plasma E. coli-ASP activity 4100 IU/l leads to an Asn depletion of o0.2 mM in the plasma and CSF. 2, 4 Mü ller et al 5 demonstrated that after one dose of 1000 IU/m 2 PEG-ASP intravenously (i.v.) as second-line treatment, the plasma ASP activity was still X100 IU/l after 14 days in 44/66 patients. Unfortunately, no CSF levels were measured in their study.
Recently, Avramis et al 6 showed that PEG-ASP (1 Â 2500 IU/ m 2 ) intramuscularly (i.m.) reached an ASP plasma activity 4100 IU/l accompanied by Asn levels o3 mM during 3-14 days in 95% of the patients. CSF-Asn concentrations fell to 0.6 mM at day 28. In the present paper, we report on 24 newly diagnosed children with ALL treated in our center with a single dose of PEG-ASP (Oncaspart) 1000 IU/m 2 i.v., 5 days before starting induction chemotherapy according to the ALL-9 study of the Dutch Childhood Leukemia Study Group (DCLSG).
The bone marrow, blood and CSF were obtained at diagnosis. From day À5 till day 0, peripheral blood samples were collected daily, and later on twice a week. At day 0, a second lumbar puncture (LP) was performed at the start of combination induction therapy (dexamethasone, vincristine, and intrathecal triple therapy during the first 4 weeks, daunorubicine only in case of initial high-risk criteria). A third CSF sample was drawn at day 15.
The quantification of ASP activity was performed by incubating the samples with an excess amount of L-aspartic acid bhydroxamate (AHA) at 371C. ASP hydrolyzed AHA to L-aspartic acid and hydroxylamine, which was detected at 710 nm after condensation with 8-hydroxychinoline and oxidation to indooxine. This method allowed the quantification of 2.5 IU/l ASP in human serum with coefficients of variation for intra-and interday variability of 1.98-8.77 and 1.73-11.0%, and an overall recovery of 10179.92%. 7 Asn levels in the plasma and CSF were measured using the RP-HPLC technique following precolumn derivation with o-phthaldialdehyde and fluorescence detection according to Lenda and Svenneby. 8 The lower limit of detection (LOD) was 0.2 mM.
All patients reached an ASP activity X100 IU/l for at least 10 days (Figure 1) . A peak level of 7447132 IU/l (mean7s.d.) was reached 1 h after the PEG-ASP infusion, declining to 4837101 IU/l (mean7s.d.) after 5 days and to 212766 IU/l (mean7s.d.) on day 7, 12 days after the PEG-ASP administration; on day 15 of the treatment schedule, 20 days after the PEG-ASP infusion, ASP activity had declined to 39728 IU/l (mean7s.d.). Avramis showed that the mean peak of PEG-ASP activity was 1000 IU/l when measured 5 days after a dose of 2500 IU/m 2 i.m. was given to children with ALL, declining to about 100 IU/l on day 24. 6 We also analyzed all CSF samples for ASP activity and detected no activity above the limit of quantification (2.5 IU/l).
In all patients, plasma Asn levels declined below the LOD of 0.2 mM (Figure 2a) . From the point of view of peripheral treatment intensity, the results of Asn plasma concentrations after 1000 IU/m 2 PEG-ASP indicate a treatment intensity comparable to that observed with native unpegylated ASP 2 (10 000 IU/m 2 ). Riccardi et al 3 showed that Asn depletion in CSF was only achieved after plasma Asn depletion. However, no complete Asn depletion in the CSF occurred in our patient group (Figure 2b ): pretreatment starting levels at day À5 ranged from 3.5 to 8 mM (mean 5.171.1 mM), decreasing to a mean concentration of 1.5870.66 mM at day 0 just before starting induction chemotherapy. At day 14 (19 days after the administration of PEG-ASP), the mean CSF Asn concentration was 2.270.67 mM. The Asn concentration never dropped below the LOD (0.2 mM). We also spiked CSF samples with ASP, incubated the samples at 371C and analyzed them for Asn by HPLC. No Asn was detected in the spiked samples; thus, we are sure that we determined Asn in the CSF samples. CSF-Asn concentrations in the study of Avramis fell from a median pretreatment level of 2.3-1.1 mM on day 7 and 0.6 mM on day 28, 6 demonstrating that i.m. PEG-ASP also does not fully deplete CSF Asn. These Asn levels are still high above the detection limit of 0.01 mM in their study. The study of Avramis differs from our study in terms of the dose of PEG-ASP (2500 vs 1000 IU/m 2 ), the route of PEG-ASP (i.m. vs i.v.), and concomitant chemotherapy (prednisone p.o., vincristine i.v., and intrathecal cytarabine/methotrexate vs none in the first 5 days). The influence of concomitant antileukemic treatment on the pharmacokinetic and pharmacodynamic effects of ASP is not clear.
It has been suggested that the CSF-ASP activity never exceeds 0.2% of the ASP activity in plasma. 3 One explanation for the lack of Asn depletion in CSF may be that the pegylated form of ASP results in CSF-ASP levels that are even less than 0.2% of the plasma activity. We also analyzed all CSF samples for PEG-ASP activity and detected no activity above the limit of quantification (2.5 IU/l). Another explanation could be that the central nervous system is capable of synthesizing Asn locally despite the depletion of the systemic Asn pool. To maintain sufficient amino acids in the CSF, a net amino-acid entry from blood to 
